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What is the problem?



What is the problem?
• CDC: Trauma as the leading cause of 

death among Americans under age 45. 



What is the current 

prehospital fix for 

trauma?

Saline            and              speed



Blood, a trauma center and a Surgeon 

What is the REAL fix?



Is there an alternative prehospital 

treatment?



PolyHeme®

• cross-linked polymer of human Hb in 

which two or more tetramers are 

covalently linked. 

Glutaraldehyde

Polymers

RBC

Hb Tetramers



What is hemoglobin? 

Hemoglobin tetramer



New Resuscitation Paradigm
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• 32 Level 1 Trauma Centers

• 150 Physician Investigators

• 3500 EMT - Paramedics

• 300 EMS vehicles



Severely injured trauma patients were 

assigned to one of two groups by chance

Study Design: Prehospital

Standard of Care

(Control)

Receive IV Salt Water

Test

(PolyHeme®)

(Case)

Receive IV PolyHeme



Enrollment



Results: Study Overall

714 patients

82 patients died

349 Received 

PolyHeme®

46 Deaths (13%)

365 Received 

Control

36 Deaths (10%)



Protocol Violations

• 124 Patients.

– 71 in the PolyHeme Group

– 53 in the Control group

• Some shouldn’t have been enrolled 

– No blood pressure in field

– Head injury or abnormal brain function

– Undergoing CPR

• Did not receive the assigned treatment



Results: Protocol Followed Correctly

590 patients

60 patients died

279 Received

PolyHeme®

31 Deaths (11%)

311 Received

Control

29 Deaths (9%)



Primary Outcome Measure





Secondary Endpoint



Study Implications:  

Benefit-to-Risk

• PolyHeme intended for use in bleeding 
patients without early access to blood

***  Not in place of blood ***

• Benefit-to-risk considerations

– Patients at risk of dying

– High mortality without blood

– No available alternative carries oxygen



PolyHeme can provide a 
survival benefit to bleeding 

patients without access to blood

Conclusion



Where?



Next Step

Submission to the FDA for product 
approval.

Future Issue:  Permissive Hypotension



Questions?


